In part I (Bradley, E vans & W hytlaw-G ray 1946) experim ents on th e rate o f evaporation o f drops o f di-n-butyl phthalate a t 20° C were describedj and were shown to be adequately accounted for theoretically. This work has been extended to cover the tem perature range 15 to 40° C, and, in addition to air, as th e diffusion m edium hydrogen and Freon (CC12F 2) have also been used. In a manner similar to th a t described in part I the vapour pressures o f di-n-butyl phthalate were also determ ined over the same tem perature range, w ith the results described in the n ext section.
where t' is the centigrade temperature. Other materials used, such as mercury and benzophenone, were also purified.
A differential Knudsen method was used, as described in part I, the loss in weight of tubes containing the liquid, and closed by platinum caps pierced by small holes, being determined over periods of from 5 to 10 hr. In this work and in the droplet evaporation work described later the air thermostat used in part I was replaced by a water thermostat constant to 0*01° C, and fitted with a removable plate-glass front to facilitate manipulations. The tubes were calibrated using mercury and benzophenone, the vapour pressure of which is given by Neumann & Volker (1932); stable solid benzophenone log10p = -4966/T + 17-46, liquid benzophenone l°g 10p = -4087/T + 14-75, p in microns of mercury. An additional check was provided by comparing the results with liquid and solid benzophenone, good agree m ent between the calibration constants being obtained. The absence of self-cooling was revealed by the agreement between the results for hole sizes 0-0095 to 0-0185 cm.2 in area; the diameter of the hole was less than the mean free path of vapour molecules, a necessary condition for Knudsen's formula to apply. Results are given in table 1. The smoothed values were taken from the equation lo g ic p = -4790 / T +1 4-502 (p in microns of mercury),
T a b l e 1. V a p o u r p r e s s u r e o f d i -w-b u t y l p h t h a l a t e , u s i n g t u b e s
which gave a latent heat of evaporation of 21,910 cal. ± 5 % per mole. The disadvantage of the method described, using a micro-analytical balance, is that it is a slow process, and errors are introduced in timing, since the time when effusion starts on reducing the pressure is uncertain. These errors are reduced by using long times, but weighing errors may arise from condensation of moisture, etc. It was therefore decided to use the quartz microbalance to weigh the effusion apparatus, so that the weight could be continuously recorded over short periods. This necessitated a new design for the effusion vessel, which had to be light enough to be carried by the quartz microbalance.
Pyrex tubing was drawn into a capillary, and a bulb 1 cm. in diameter was blown at the end and two small holes on opposite sides of the bulb were then blown by means of point flames. This effusion pot carrying 0-02 g. of liquid was hung from the quartz microbalance in the neighbourhood of a suitable absorbent, and deflexiontime readings were taken with a hard vacuum in the apparatus. The liquid was injected into the pot b y m eans o f micro-syringe, care being taken not to w et th e sides o f the holes. Some difficulty was encountered over the choice o f absorbent, tricresyl phosphate being finally used. I t will be recalled th at in part I charcoal gave good results for the absorption o f vapours from droplets down to air pressures o f about 0* 1 m m. o f mercury. I t was not found possible, however, to obtain a hard vacuum round a h a n g in g pot using charcoal as absorbent, as was revealed by low effusion rates. This is not surprising considering th at the charcoal cage had to be assem bled round the hanging p ot in the presence o f m oist air from the em p ty therm ostat. The best results w ith charcoal were obtained b y successive introduction and rem oval o f sm all quantities o f air. Similar difficulties were encountered using silica gel. A surface near the h a n g in g pot and cooled b y liquid air was also used, but the cooling had to be started w hen the system was evacuated, to prevent cooling the p ot, and this cooling set up oscillations in the balance. N o doubt these could have been rem oved b y electro m agnetic damping, but this was considered an unnecessary elaboration, especially as the hanging pot showed signs o f cooling, i.e. lower rates o f effusion, even in the hardest vacuum . W ith liquid air around an external trap the initial effusion rates were in agreem ent w ith the results using tricresyl phosphate, but decreased w ith tim e, owing possibly to build up o f vapour.
A pool o f degassed tricresyl phosphate gave reproducible results. This liquid has an extrem ely low vapour pressure, since a drop hung on the m icrobalance and subjected to a hard vacuum for 3 hr. at 20° C gave no measurable deflexion, i.e. the vapour pressure was less than 2 x 10_8mm. o f mercury.
The difficulty w ith hanging pots, which is alm ost absent w ith the tubes em bedded in m etal, is the self-cooling. Since the vacuum round the pots was hard, effusion resulted in continuous cooling (contrast the self-cooling o f drops discussed later) and runs were therefore made as short as possible. I f Q is the rate o f loss o f m ass, in g./sec., t the tim e in sec., the specific heat o f the substance studied and Wx its weight, S2 and W2 the corresponding quantities for P yrex glass, L \M the latent heat o f evaporation per g., M the m olecular weight, the self-cooling, then
A T = -t Q^W . + S^) .
W ith di-n-butyl phthalate this gives self-cooling corresponding to a decrease in rate o f less than 3 %, but w ith benzophenone errors o f 8 % are possible; this im plies th a t the vapour pressures in the m ost unfavourable case are in error to th e ex ten t o f 5 %. H owever, no allowance is made in this calculation for conduction and radiation. R esults are given in table 2.
Owing to self-cooling th e hanging p ot is less reliable than th e tube at high tem perature, but the reverse is true of the lower tem peratures. The final equation for vapour pressure is that given above.
Our results for the vapour pressure and laten t heat o f di-n-butyl phthalate m ay be compared w ith the published values given in table 3. The results for di-%-butyl phthalate published in part I (3*05 x 10-6 mm. at 20° C) are high, possibly owing to im purity; we believe equation (1) to be accurate to 5 %. V a p o u r p r e s s u r e s o p d i -w-b u t y l p h t h a l a t When the solid absorbents were used some concern was felt as to the attainment of high vacuum in the neighbourhood of the hanging pot. A study was therefore made on the influence of air pressure on effusion rate, in order to determine whether the rates of effusion in a hard vacuum obtained by extrapolation from high pressures agreed with the experimental hard-vacuum rates.* So far as we know the influence of air pressure has not been previously studied, and because of their intrinsic interest our results are briefly reported in the next section, although they were not used in calculations of the vapour pressure.
R a t e s o f e f f u s i o n f r o m a h a n g in g p o t i n t h e p r e s e n c e o f a ir
Two pots were used, of hole areas 2*11 mm.2 (pot 2) and 0*751 mm.2 (pot 4) and rates of effusion studied at air pressures of 2 to 0*01 cm., using di-w-butyl phthalate and benzophenone. In all cases the rates of loss of mass Q was found to be expressed by an equation of the form
the vacuum rate of evaporation being A /B . Table 4 gives the results with tricresyl phosphate as absorbent, using pot 2, for solid benzophenone at 19*9° C. Each value of Q was itself derived from a number of points on the line for deflexion of microbalance versus time. By plotting Q0jQ versus 1/P (where Q0 is the rate A /P , derived from the first part of the Q versus 1/P curve, which is nearly linear) the constant B is easily derived, giving 
table 4). T h e r a t e o f e v a p o r a t i o n o f d r o p l e t s o f d i -w-b u t y l p h t h a l a t e i n a i r
The apparatus was similar to th at described in part I. Drops o f radius approxi m ately 0*45 mm. were hung from a microbalance o f sen sitivity 34-5/£g./mm. d e flexion. The m icrobalance was calibrated b y m eans o f alum inium wire and also b y the buoyancy m ethod using quartz bulbs, w ith good agreem ent.
Preliminary results showed that the original sample used in this research gave higher rates of evaporation at the higher pressures and lower rates at the lower pressures than the sample purified by molecular distillation. The versus 1/P curve for the pure sample cut the curve given in part I, implying that the sample used in part I was impure. It appeared that the evaporation coefficient a was higher than the value previously published, and in order to check this point a direct determination of the vacuum rate was made. 
D i b u t y l p h t h a l a t e i n a i r a t 19-9°.

A c t iv a t e d c h a r c o a l a b s o r b e n t
The rate of evaporation of droplets. I I 233 The values of E, F and G are given in table 6. ( was calculated from coefficient obtained from E in the manner described later. At 40° C the rates were too fast to determine F accurately.)
T a b l e 6. R a t e s o f e v a p o r a t io n o f d r o p s o f d i -w-b u t y l p h t h a l a t e (ch a r c o a l a b s o r b e n t )
tem p.
( The above values were calculated after a small self-cooling correction had been applied as follows. If a' is the thermal accommodation coefficient (allowing for internal degrees of freedom), it is readily shown that the heat transfer per second to The smoothed values of a were calculated from the smoothed values of D obtained by plotting logP versus log T. It is clear that a may be taken to be unity over the whole temperature range.
In addition, a further check on th e laten t heat o f evaporation m ay be calculated.
The vacuum rates o f evaporation m ay be calculated from the equation for -ds/dt (equation (6) being again obtained.
T h e r a t e o f e v a p o r a t i o n o f d r o p l e t s o f d i -m-b u t y l PHTHALATE IN HYDROGEN AND FREON
Prelim inary work w ith hydrogen using charcoal absorbent showed th a t th e expected increase in diffusion coefficient occurred, but th a t the evaporation coefficient was reduced to 0-6. Since the latter should be independent o f th e am bient gas, either the theory was incorrect or the absorbent was at fault. The use o f silica gel and activated alum ina as absorbents gave the expected result, a = 0*99 and 1*01 respec tiv e ly at 19*9° C, whereas Apiezon oil on glass-wool gave a slightly lower value o f a (0*9), but the same evaporation coefficients at the high pressure. Presum ably th e charcoal desorbs air slow ly in spite o f the technique used o f repeated fillings w ith hydrogen and pum ping down.
W ith Freon 12 the same technique was em ployed, but it was found th a t Apiezon oil was the best absorbent. W ith silica gel the Langmuir region evaporation characteristics were the same as for Apiezon oil, but the low-pressure region (0*05 to 0-01 cm.) gave lower rates, giving a = 0-7 at 19-90° C. The absorption o f the readily condensible Freon on the silica gel was, moreover, too great to allow steady pressure readings to be taken, giving a wide scatter to the points. The results using th e best absorbents are sum marized in table 8, which gives the constants , 
T h e s h a p e o p t h e d r o p s
The drops used were slightly smaller than those described in part I, and some doubt was felt as to their shape; up to a certain size the larger the drop the more spherical is the shape, when the drop is hanging at the top of a quartz fibre. Drops of radii 0*55,0*48 and 0*42 mm. were suspended from the top of the fibre used for evaporation, and shadow photographs were taken using an enlarger (magn. x 16), with a glass scale for calibration. The mean radius was calculated from the mass, and hence the Surface, assuming a spherical drop. This was compared with the surface computed from the dimensions, assuming an ellipsoid of revolution. It was found that the errors involved in assuming spherical shape were less than 1 %.
D is c u s s io n
The value of a recorded in this paper for di-w-butyl phthalate is unity, but the work of Alty (1935 Alty ( , 1937 and Baranaev (1946) shows that other polar molecules such as water and the aliphatic alcohols have much lower values of a. It should be noted-, however, that a liquid such as di-w-butyl phthalate is ideal for the study of evaporation coefficients, since rates of evaporation are low enough for self-cooling to be negligible under proper conditions, and since the vapour pressure is so low that rates of evaporation at very low air pressures are not influenced by the presence of vapour molecules. The last point is of some importance with more volatile liquids. 
